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CLAIMS 



What is claimed is: 



A method for altering angiogenesis in a mammal, comprising administering to 
the mammal, in a therapeutically effective quantity, a drug which alters binding 
or interaction of an artery-specific cell surface molecule with a vein-specific cell 
surface molefcule. 

The method ofClaim 1 wherein the artery-specific cell surface molecule is an 
artery-specific ligand or receptor and the vein-specific cell surface molecule is a 
vein-specific receptor or ligand. 



10 3. 



15 



The method of Claim 1 wherein the artery-specific cell surface molecule is an 
Ephrin family ligand Vnd the vein-specific cell surface molecule is an Eph family 
receptor. 

The method of ^laim 3 \Wikein angiogenesis is inhibited and the drug interferes 



with binding on interacfio 



vein-specific E] 



if the artery-specific Ephrin family ligand with the 



lily re&eptor. 



The method of Claim 3 wherem angiogenesis is enhanced and the drug enhances 
binding or interaction of the artery-specific Ephrin family ligand with its vein- 
specific Eph family receptor. 



20 



The method of Claim 3 wherein that drug is an antagonist of the artery-specific 
Ephrin family ligand or an antagonist of the vein-specific Eph family receptor. 
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7. The method of Claim 3 wherein the artery-specific Ephrin family ligand is 
EphrinB2 and the vein-specific Eph family receptor is EphB4. 

8. A method for selectively delivering a drug to arteries in a mammal, comprising 
administering to the mammal a complex comprising: 

5 (a) the drug and\ 

(b) a component which binds an artery-specific cell surface molecule, 
under conditions appropriate for the component of (b) to bind the artery-specific 
cell surface molecule, whereby the drug is delivered to arteries. 

9. The method of Claim 8,\vherein the artery-specific cell surface molecule is a 
1 0 ligand or receptor. 

10. The method of Claim 8, wherein the artery-specific cell surface molecule is an 
Ephrin family ligand. 



15 



11. The method of Claim 10 wherein the drug is an anti-angiogenic drug and the 
component of (b) is an antibocw specific for the artery-specific Ephrin family 
ligand, or a receptor of the artery-specific Ephrin family ligand. 



12. The method of Claim 10 vfheYtin\hp prtery^specific Ephrin family ligand is 
EphrinB2. 

13. The method of Claim 12 wherein thk drug is an anti-angiogenic drug. 

14. The method of Claim 12 wherein the Urug is an angiogenic drug. 



20 15. The method of Claim 12 wherein the drpg inhibits formation of atherosclerotic 
plaques. 
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16. A method for selectively delivering a drug to veins in a mammal, comprising 
administering to me mammal a complex comprising: 

(a) the drug, and 

(b) a component which binds a vein-specific cell surface molecule, 
under conditions appropriate for the component of (b) to bind the vein-specific 
cell surface molecula whereby the drug is delivered to veins. 
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17. The method of Claim ^6 wherein the vein-specific cell surface molecule is a 
receptor or ligand. 

18. The method of Claim 16, Wherein the vein-specific cell surface molecule is a 
1 0 vein-specific Eph family receptor. 

19. The method of Claim 18 wnerein the drug is an anti-angiogenic drug and the 
component of (b) is an antibody specific for the vein-specific Eph family 
receptor, or a ligand of the vein-specific Eph family receptor. 

20. The method of Claim 18 whereqytlae vein-specific Eph family receptor is 
15 EphB4. 

21 . The method of Claim 20 \^here£n t\k dru^ is an anti-angiogenic drug. 



22. The method of Claim 20 wherein tha drug is an angiogenic drug. 

23. A transgenic mouse having an indicator gene which is detectably expressed in 
cells of arteries but not cells of veins. 



20 24. The mouse of Claim 23 wherein the indicator gene is inserted in an artery- 
specific Ephrin family ligand gene. 
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A transgenic mouse of genotype EphrinB2 H \ 

A transgenic m©use in which EphrinB2 genes comprise an insertion that marks 
all arteries but not veins. 



A transgenic mouse of genotype EphrinB2 {anl * c7J+ . 

A method for identifying artery cells in a mouse having an indicator gene 
inserted in one or mole alleles of EphrinB2, comprising staining a section of the 
mouse with a substanqe appropriate for detection of expression of the indicator 
gene. 

A transgenic mouse having an indicator gene which is expressed in venous 
endothelial cells but not m arterial endothelial cells. 

The mouse of Claim 29 wherein the indicator gene is inserted in a vein-specific 
Eph family receptor gene. 

The transgenic mouse of Claiip 3Q^vheFe^n the vein-specific Eph family receptor 
gene encodes EphB4. 

A transgenic mouse of gei 

A method for identifying vein cellfc in a mouse having an indicator gene inserted 
in one or more alleles of EphB4, comprising staining a section of the mouse with 
a substance appropriate for detection of expression of the indicator gene. 




A method for testing an effect of a dn 
administering the drug to a mouse ha 1 



ig on growth of arteries, comprising 
ing an indicator gene inserted in a gene 
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specifically expressed in arteries, observing the effect of the drug, and 
comparing the effect to that produced in a suitable control mouse. 

35. A method for testing an effect of a drug on growth of veins, comprising 

administering the dmig to a mouse having an indicator gene inserted in a gene 
specifically expressed in veins, observing the effect of the drug, and comparing 
the effect to that produced in a suitable control mouse. 



10 



36. A method for identifying an arterial cell in a tissue sample from a mammal, 
comprising contacting the tissue sample with a molecule which binds to 
EphrinB2, wherein saidpolecule is linked to a label, and detecting the label, 
wherein if label is detected on a cell, the cell is an arterial cell. 



37. The method of Claim 36, wherein said molecule is an antibody. 



15 



38. A method for identifying vejnous endothelial cells in a tissue sample, comprising 
contacting the tissue sample With a molecule which binds to EphB4, wherein 
said molecule is linked to a l*d<^na^tetecting the label, wherein if label is 
detected on a cell, the cell is awenous endothelial cell. 

39. The method of Claim 38, Wherein Yaii 1 molecule is an antibody. 



40, A method for directing a substance to arteries in a mammal, comprising 

administering to the mammal a complex which comprises the substance linked 
to a moiety which binds EphrinB2\ 



20 41 . A method for directing a substance \o veins in a mammal, comprising 

administering to the mammal a complex which comprises the substance linked 
to a a moiety which binds EphB4. 
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42. A method for altering development of blood vessels in a mammal, comprising 
administering to tfte mammal a soluble polypeptide comprising the extracellular 
domain of an artery-specific cell surface protein or a soluble polypeptide 
comprising the extracellular domain of a vein-specific cell surface protein, 

5 43. The method of ClaitA42 wherein the artery-specific cell surface protein is an 
Ephrin family ligand apd therein-specific cell surface protein is an Eph family 
receptor. 



44. The method of Clai^43 / Vherein the Ephrin family ligand is EphrinB2 and the 
Eph family receptor is EpnB4. 



10 45. 



15 



20 



25 



A method fot identifying a drug that inhibits interaction of an arterial cell- 
specific surfac\molecule with a venous cell-specific surface molecule, 
comprising: 

(a) combining: 

(1) the arterial cell-specific surface molecule; 

(2) the vencfos cell-specific surface molecule; and 

(3) a drug to Be assessed for its ability to inhibit interaction between 
the molecul\of (1) and the molecule of (2), under conditions 
appropriate foi^interaction between the molecule of (1) and the 
molecule of (2); 

(b) determining the extent to tyhich the molecule of (1) and the molecule of 
(2) interact; and 

(c) comparing the extent determiA^d in (b) with the extent to which 
interaction of the molecule of (l\and the molecule of (2) occurs in the 
absence of the drug to be assessedNand under the same conditions 
appropriate for interaction of the molecule of (1) with the molecule of 

(2); 
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wherein if tie extent to which interaction of the molecule of (1) and the 
molecule of p) is less in the presence of the drug than in the absence of the 
drug, the drug\is one which inhibits interaction of the arterial cell-specific 
molecule of (l\ with the venous cell-specific molecule of (2). 

46. The method of Cl\im 45 wherein the arterial cell-specific surface molecule is an 
Ephrin family ligairtj and the venous cell-specific surface molecule is an Eph 
family receptor. 

47. The method of Claim 4(5 wherein the Ephrin family ligand is EphrinB2 and the 
Eph family receptor is EjbhB4. 



10 48. 




20 



25 



A method for identifying a\drug that enhances interaction of an arterial cell- 
specific surface molecule v^th a venous cell-specific surface molecule, 
comprising: 

(a) combining: 

(1) the arterial cell-specific surface molecule; 

(2) the venous cell-specific surface molecule; and 

(3) a drug to be assessed for its ability to inhibit interaction between 
the molecule of (l)\and the molecule of (2), under conditions 
appropriate for interaction between the molecule of (1) and the 
molecule of (2); 

(b) determining the extent to whi^Ji the molecule of (1) and the molecule of 
(2) interact; and 

(c) comparing the extent determine^ in (b) with the extent to which 
interaction of the molecule of (l)Wd the molecule of (2) occurs in the 
absence of the drug to be assessed land under the same conditions 
appropriate for interaction of the molecule of (1) with the molecule of 

(2); 
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wherein if the extent to which interaction of the molecule of (1) and the 
molecule of (2) is greater in the presence of the drug than in the absence of the 
drug, the drug is one which enhances interaction of the arterial cell-specific 
molecule of (1) with the venous cell-specific molecule of (2). 




49. The method of Claim 48 wherein the arterial cell-specific surface molecule is an 
Ephrin family ligandN^nd the venous cell-specific surface molecule is an Eph 
family receptor. 

50. The method of Claim 49 Wherein the Ephrin family ligand is EphrinB2 and the 
Eph family receptor is EphB4, 



10 51. A method for isolating arterial endothelial cells, comprising dissociating cells of 
a tissue sample comprising arterial endothelial cells, contacting the dissociated 
cells with a substance which binds to a cell-surface protein expressed 
specifically on arterial endothelial cells, and separating the cells which have 
bound the substanceMrom cells which have not bound the substance. 



15 52. 



20 



A method for isolating Wterial endothelial cells, comprising dissociating cells of 
a tissue sample comprisBpg arterial endothelial cells, contacting the cells with a 
substance which binds to V cell-surface protein expressed specifically on arterial 
endothelial cells, wherei/f ^id substance is bound to a solid support, removing 
cells which do not bincyto tl\e sbbstance, and releasing the arterial endothelial 
cells from the solid support. 



53. A method for isolating venous endothelial cells, comprising dissociating cells of 
a tissue sample comprising veneris endothelial cells, contacting the dissociated 
cells with a substance which bincre to a cell-surface protein expressed 
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specifically on venclis endothelial cells, and separating the cells which have 
bound the substancelfrom cells which have not bound the substance. 

54. A method for isolating venous endothelial cells, comprising dissociating cells of 
a tissue sample composing venous endothelial cells, contacting the cells of the 

5 tissue sample with a slbstance which binds to a cell-surface protein expressed 

specifically on venous fendothelial cells, wherein said substance is bound to a 
solid support, removing cells which do not bind to the substance, and releasing 
the venous endothelial ctells from the solid support. 

55. Isolated arterial endothelkl cells. 
10 56. Isolated venous endothelial cells. 

57. A method for assessing an Effect of one or more drugs on arteries, comprising 
adding one or more drugs to\isolated arterial cells, and observing the cells for the 
effect. 

58. The method of Claim 57 whefein the\ells are endothelial cells. 

15 59. A method for assessing ar/ effett jA one or Afore drugs on veins, comprising 

adding one or more drugs kojso^ated^nous endothelial cells, and observing the 
cells for the effect. 

60. A cell line derived from arterial endothelial cells. 

61 . A cell line derived from venous endothelial cells. 
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62. A cell line which produces a protein that is detectably produced in arteries, but is 
not detectably proauced in veins. 

63. A cell line which produces a protein that is detectably produced in veins, but is 
not detectably produced in arteries. 

5 64. A cDNA library prodibed from isolated arterial endothelial cells. 

65 . A cDNA library produced from isolated venous endothelial cells. 

66. A method for identifyinaa gene which shows differential expression in venous 
endothelial cells compareu to arterial endothelial cells, comprising producing a 
transgenic mouse having an indicator insertion gene in a gene to be tested for 

1 0 differential expression, and observing expression of the indicator insertion gene, 

wherein a difference in expression of the indicator insertion gene in venous 
endothelial cells and arterial endothelial cells indicates a gene which shows 
differential expression. 



67. 



15 



68. 



A method for modifying arteri^ 
isolated arterial endothelial c^ 
mammal. 



"mammal, comprising genetically altering 
i and ^ntroducing the altered cells into the 



V. 



A method for modifying vebis4i(|a mammal, comprising genetically altering 
isolated vein endothelial cells and! introducing the altered cells into the mammal. 



69. A method for altering angiogenesis in a tumor of a mammal, comprising 
20 administering to the mammal, in a therapeutically effective quantity, a drug 

which alters binding or interaction if an artery-specific cell surface molecule 
with a vein-specific cell surface molecule. 
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70. The method of Oaim 69 wherein angiogenesis is inhibited and the drug 
interferes with bimding or interaction of the artery-specific cell surface molecule 
with the vein-speqific cell surface molecule. 

71 . The method of Claim 70 wherein the artery-specific cell surface molecule is an 

5 Ephrin family liganij and the vein-specific cell surface molecule is an Eph family 

receptor. 

72. The method of Claiml71 wherein the Ephrin family ligand is EphrinB2 and the 
Eph family receptor is\EphB4. 

73. A method for inhibiting angiogenesis in a mammal, comprising administering to 
10 the mammal an agent that binds to EphrinB2. 



74. A method for identifying a clone comprising an artery-specific gene, comprising: 

a) isolating arterial Endothelial cells; 

b) producing cDNA from the isolated cells; 

c) producing a cDNA! Ubfaiyfi^m the cDNA; 

15 d) screening the library, by DNA hybridization, with cDNA library probes 

produced from isolated arterial endothelial cells, and with cDNA library 
probes produc/d fron/ ^olajed^venous endothelial cells; and 
e) identifying the clonelcomprising an artery-specific gene by its differential 
hybridization to probes produced from isolated arterial endothelial cells. 



20 75 . An antibody that binds to the extracellular domain of EphrinB2. 



76. An antibody that binds to the extracellular domain of EphB4. 




